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PREFACE 



- This- volime is one of four volumes prepared by^^trnff- in 
the Vocational Education Department,, Muskegon Area\ Intermediate 
School District^ as a part of the research project entitled, 

Study of Job Demands and Curriculum Development in 
Agricultural Training Related to the Muskegon County Waste- 
water Management System*" The projedt was funded under a 
contract with the Bureau of Occupational and Adult Education^, 



U.S* Office of Education, 
following volumes: 

Volume I: 



Volume II : 
Volume III 



rhe final report consists of the 



An Overview of the 
Research Pro j ect 

Task Analysis Results 

Student Terminal Performance 
Objectives and Instructional 
Modules 



Volume lYi 



Career Awareness Information 



Citizens in Muskegon County^ Michigan were fortunate in the - 
late 1960's to receive federal^ state and local dollars for the 
construction of a million dollar "demonstration'V was tewater 

treatment system. It was the Dpinioii of many concerned individuals 
that a wastewater land treatment system would stimulate the 
Muskegon economy and restore. lakes> streams, and rivers to a 
condition of purity most Americans had almost given up the hope of 
achieving. The research project grew out of a need to identify the 
jobs and training needs of individuals desiring to work in waste- 
water land treatment systems and related agricultural occupations. 
It was anticipated that hundreds of new agricultural related jobs 
would emerge in the region as a result of the Muskegon farm 
irrigation system* ' 

The purposes of this project were: (1) To identify job 
needs for agricultural occupations which will result from the 
MuskegiDn County Wastewater Management System! and perform a task ^ 
analysis on each occupation; (2) To develop instructional; modules 
and determine their place in either high school or two-year college 
programs; and (3) Implement an articulated curriculum with actual 
programs and gain approval for funding. 
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INTRODUCTION 



Graduates from many high schools are finding themselves 
thrust into an increasingly compleKy technological society 
^_ wx thoat--'salaable^.akil^ yarioua individuals^and^grou^S;^who^=^=^-^-- 
are concerned with the educational process are beginnTng to 
ask pressing questions in regard to these disenchanted graduates. 
Some are perhaps asking the question^ did these graduates have 
the opportunity to become aware of the many occupations available 
to them? Wer^ the graduates given the opportunity to explore 
a variety o£ occupations? Did these graduates participate in 
the decision-making process relative to the type of educational 
program^ they completedV Were facilities , equipment- ^ , and 
Instruction available ^f or relevant training?" ST list of questions 
could certainly be extended. It is evident from the previous 
comments that those primarily responsibi^ for educating people 
must continue to work toward improving the educational process. 
Although the profession has performed well over the years in 
constructively responding to the demands of society, it appears 
that the demands will increase in. the future. 

This volume of the final report should assist educators in 
providing students with information on the AGRICULTU^L INDUSTRY. 
An objective of the project was to develop student awareness 
infoyroation related to the research study. An explanation of 
the information prepared follows, 

Filmstrip titled, "PREPARING FOR A CAREER IN AN EXPANDING 
INDtiaTRY -AGRICULTURE " 

In order to provide students with yan awareness, of the : m- v 
Agricultural Industry and the many occupations available as 
a career^ the research staff and consultants developed a 
filmstrip with narration on a cassette tape. In general^ the 
filmstrip includes the following i (a) The purpose of 
agricultural education programs; (b) The type of education • . 
institutions in which one^ could ; receive training in agriculture ; 
(c) The type of teaching methods used to prepare students for 
agricultural caraers; (d) The Future Farmers of America 
youth organization; and (e) A description of several occupations 
in the Agricultural Industry. Information presented in the 
filmstrip is shpwn.in the first section of this document, i ...^ . 

FilmBtrip titled, "THE MUSKEGON COUNTY WASTEWATER MANA^Er^NT ^ ' 
SYSTEM - A SYSTEM DESICTIED TO TREAT:^ DOMESTIC AND INDUSTRIAL . 
WASTE NOW AND FOR THE FUTURE" . ' V 

The staff and consultants also produced a filmstrip and a 
narrative cassette- tape centered around Muskegon County ' s 40+ 
million dollar wastewater land treatment system* The filmstrip 
consists of the followingi (a) The planning^ /development , and 
construction of the project; (b) How the system operates; and 
(c) A listing of agricultural occupations found in th^Muskegon 
County Wastewater Management System and the duties of ■individuals 
working in the identified occupations. This information is 
depicted in the second section of this voiume. 



Several individuals provided assistance in daveloping 
the two f ilmstrips and cassette tapes (See Appendix A for 
listing of persons who provided this assistance) * 

Copies of the two f ilmstrips and cassette tapes may be 
acquired by writing to the Superintendent, Muskegon Area 
Inter-ined ia te -School -Di st r i ct r &3 0 - Harvey Street r Musk , 
Michigan ,49442. 
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"PREPARING FOR A CAREER IN AN EXPANDING 
I INDUSTRY-AGRICUL^URE " 
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Muskegon .Area Intermediate 
School District 
Muskegon^ Michigan 
Presents - 




iioiiJi^yrrijij 



Preparing For a Career 
In an Expanding Industry " 
Agriculture 
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Agricultural Education Programs 
Designed to Provide Individuals 
withs 

Skills - 
Knowledges 

Attitudes 

To succeed in farm and of f^farm 
Agriculturnl Occupations, 
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Agricultural Education Programs 
Are Offered Ini ' ^ . 
Junior High School 
High School ^ 
Area Vocational Centers 
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Community Collaga 
Technical Ii^etitutes 
Fouir Year Colleges 
Universities 



Iri\ your school, intereating and 
sometimes unusual . subjects may be 
taught by a Y'Vocv Ag* " teacher / 
the Woeatlonal Agriculture 
Instructor y who can eKplain the 
mysteyi^s of how fruits grow, and 
how irtsects can spoil what should 
be gooa gating* ^ 



He iSan-tell Aypd^^^ all about ^^eeds • 
Seeds ^ come i^ lyOOO or mor^ sizes ^ 
shapes^ colors y\and some are 
e^tfipped with \ tiny parachutes of 
sno^ down to qa^^cy them far>/off • 
Your Voc; Ag, inatruotor can \ 
explain how and\ when seeds should' 
be planted to adhaieve the Sms^ ^- 



but she 
lalrge e 



Of Goursie girls can drive traetori, 



never live on a f arm/\ 



qui 

t^^ctors'. 



'jllj jkrtow how to operate 
bm^nt and small yard 



seCjrets 
proper 



HFarm machinery holds no 
flearsj when \one\ has had 



instruction < 



7' 





TrBLQtQTB, khd all large farm 
^qui|pmen^^^r^ meant to be handlad 
in-a-safa and efficient mannar. 
Students are tkught- tg respect the 
enormous power, of these and other 
maohinas used in all agricultural ^ 
aativities § ] on and off the f arm • 



There are many different typ^e of 
farm traqtojFS and it is important 
to reeeive Instruction in 
operating several types of tractors. 



0. m 




Agricultural eduaat4'on miSans a lot - 
of testing and experimenting # too- 
Thesis student s are learning about 
a new. method of planting corn 
without preparing the ground in the 
usual manner. 



Fundamentals of electrical 
installations are taught in Voc*. 
Ag. classes. Many students 
finish /School and become electri- , 
cians,_a_f ter additional training. 
Siach knowledge^ a^ skills are also 
useful around the^home , 
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students etudylhg ih ag^iaultural 
educatiojj* |i;rograin€l can receive 
additional training by working in 
a local business. 



# ■ 





Many local meat processing plants 
are most helpful in providing 
such work experience, ^ For a 
student interested in becoming a 
highly skilled and licensed meat 
inspector, this is the place to, 
learn. 





Patient and knowledgeable experts 
explain the great care required 
in meat processing and the need to 
protect every cohsimer. 




These students are learning the 
fundamentals of erecting a roof. 
They may also have a class project 
to put into practice what they 
learned in the classroom. 
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In agrioultural education elassea 
the discussion between teacher and 
student is a aontiriuous process 
used to solve problems. 





The class moves out of the class* / 
room for a practical demonstration 
and' actual eKperience, ' . 



Pruning of ornaitlental fruit trees 
muet bm done :With perfection and 
skill to achieve shape and beauty. 
Such practical experience prepares 
one for the real world of work, or 
just knowing how /to make 
ornamental trees grow their bast. 






Sbmfe beekeeping and honey 
production information can be 
taught in a classroom. The Voc, 
Ag . Teache^ is explaining how 
the bees dj^posit their honey. 



16 




The students are learning that the. = 
hqaey:ia^ext£a£tafl^iQjSugust^am^ • 
Septanber, Soine 6 0 pounds of \ 
.honey must be left in each hive ^|or. 
the bees to feed on during the= \ 
winter months, \ 





This, former student became 
interested in .beekeeping while 
in high school.. He now operates 
a thriving honey production 
plant arid rents his- bee hives for 
pollination during the fruit 
blossoming season. 




Are you familiar- with the FFA 
organization? In the next aev:eral\ 
frames we are going to explain itPi ^^ 
you what' the FE^'is all about*.^^ , 
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The FFA 
(Future /Farmers of America) 
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An Important National Organisation/ 
: For Students Ini ' 



I Agribusiness 
Natural Resources' 
Environmental Protection 
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The FFA' 

^^iji* =^rovides . Opportunities - Eom 

Leadership Development 

Career Deyelopment_ 
Citizenship Development \ 
Personal Development 
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So that you wilJ._be a well 
rounded person r FFA can be the 
frosting on the cake of ari 
exciting ^educational experience- 




Have you watched a snjbqthly run 
meeting? It surely was jguided by 
a sat of easy rules dealing with 
Parliamentary Procedure, 'This 
young man is acting as a chairman 
and is conducting a smoothly run 
meeting. His gavel is his symbol 
of authority. 



EKLC 




A member of the meeting rises with 
a .questioHT termed "fciPoint of 
order". She is recognized and her 
question discussed properly. Too . 
often private and public meetings 
are not conducted smoothly ^ 
causing lost^time and confusion. 
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with the training in Parli^ainentary 
Procedure" and leadership develop- 
ment, the student has great ^ 
potential to become an effective 
leader, / " 




Ever wonder what makes an eleotri* 
oal motor work? These young men * 
have "developed a clear and 
understandable demonstration of , 
just what happens when the current 
is turned on. Such knowledge may^ 
help; in their, career development.. ' 




Career development is an important 
function of the FF^, . . 



ERIC 




This FFA team has accepted a - 
challenge to beat the corn yier^ 
of 304 bushals per aqre* FFA 
members will try ev6ry legitimate 
practice to meet the challenge . 
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Tests will be made to demonitratiB ' 
ptoper and Improper -methods of 
raising corn. The corn growth 
on the right is green .and healthy . < 
It has been treated with herbicides- 



.The differehce in corn leaves is 
easily seen «\ Such knowledge^ gaine^: 
in FFA test plQts will not be , ^ 
forgotten in l^ter years. 



FFA members make up a Forestry 
Team. Their task here is to 
identify trees , measure their 
growth^ and determine their 
lumber Gapaci^y^;"^^^ ^ ^^ ^ '"~'^^^ " 




ERIC, 



Some school boards acquire, land 
on whiah their FFA members may 
manage. trees. Gbbd management 
prk^tice's will guarantee wood ' 
for the future. This is 
citizenship development at its ^ 
best. 
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The -State Forester redommended 
Jthinning a, .pina, plantation , This 
pulpwopa is ready for market, with 
money earned for the local FFA 
chapter* Accurate records are 
kept of all group activities. 




Would you like . your own blueberry 
farm? This ip a personal project 
for this young "lady # who carai 
for^ prunes, aftia picks the ' 
berries * . i 



These blueberries are lar^^e antf. 
delicious . v Profits may well v pay ^ 
her way ^o college , or enable her ' 
to expand her operation to a full , 
time business. ^ 



Experience in PPA projects, and 
Voc> j/g* training enables this ] 
/young^.lady to expertly manage the 
business accounts fpr la pickle 
grading and 'pacKir^i^larit * / 
Deliveries go to seve&a^state%*.yq^f^ 



; 13. I 




before moving their ani^llfj^^ ^ 
the nearby county Pair for siowl . 



1 




animal vent to the?J^p^i^^°af°"^^ 



a 

er* 



Another FFa Rrojact this 
asparagus farm p«t v y"-*-* 



with^g^l^^^^f PI-" their . 
?api til ?he"ol;en " ""'''"^ 



project 



ing officials 'o^'m^^S®^ >?ith :banfc- 
sehooi admin±^?r members, of the 
Of thall^SJIcIf' f°"^^°' support 
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Citi,2enship development is an ' 
|imp^tant part of FFA. Thesa 
accuniulattons f rom an Earth /oay 
clean-up project are ataggaring. 
However^ trie efforts have made 
their area a better place in 
which to live and the students 
have/ set a fine example for their 
cpromunity. ; . _ 



Erida in their FFA and pride m 
their principles is exhitii^^d by 
buildihg floats for partllbipation 
in civic holiday' parades/J 



Winning is always a pleasure * 
process o^e must go /through to win 
an award itf an be an Important part 
of, personal development , , / ^ 




Happily^ both the p^lic and school 
a&ninistratprs recognize outstand^ 
ing FFA members* 
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Have you recently thought about 
the typm of work you want to -do- 
as a career? There isfi jobiifor 
you in agriculture. Let's look"^ 
at some of the possibilities. 



Eight Program Areas In 
Agricultural Educations 

Agricultural Production 
Agricultural Equipment 

and Mechanics 
Grnamental Horticulture 




Natural Resources 
. - Pores try 
; ' Environmental Protection 
Agricultural Products 

(Pood Processing) 
Agricultural Supplies 
and Services 

Let us now explore examptles of 
odcupations that exist in the 
8 program areas, ; v- 




More and more wpmen are being 
graduated as Doctors of 
Veterinary Medicine* 
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It requires training ^ experience 
ina a* love- of -animats-^tto diagnose 

,the ailment of this calf. Some 
husband-wife teams are being 
graduated from the nation's land . 

"grant schools of .veterinary 
medicine and pjractica as large and 
smali animal doctors . 




There is/T continuing need for 
trained laboratory techniciins 
in verterinarian medicine. Such 
personnal aid veterinarians in 
'difficult diagnoses of animal 
patients who cannot explain their 
own discomfdrts. 





RANCH /If , 

CWMP BOB ART . , ^ 

INDOOR HORSE ARENA I 

821-2904 ' ' ' 



Horse training is indeed a / 
epeciaiized business, Pro^viSing 
extensiye epace vfot winte^ and^ x 
inclement wea^herxtraining is^ , 
good business • x^ _ - V 



Horses are becoming more and more 
popular^ within the reach of the 
average worker. Facilities to. 
board and train horses are in 
increaslng__demand , { 
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An^, indoor ^ protectad arena, a 
.:f pirited j^ur yefir^^ and a 
sk;illeff^ ^raifier^ will produoe a 
pleasarit"to-ride horse/ 




With tiie use of automatic equip*^ 
ment^ ohe poultry man is capabli 
of easily managing 25#000 hens. 
Igf s are picked up every other 
.day: by ::a. ma j or:, distributor^and 
sold to. 'the consumer. 




No rural or urban area is complete 
wijthout a store to supply feed^ 
fertilizer r and seeds. Vocatibrial 
agriculture can help train sales-^ 
persons or managers for such a 
store . . 




Customers depend upon wise advice 
from salespersons who know - 
problems encountered by almost 
every kind of customer, Training 
in Voc. Ag* can help train a 
person in becoming a "Problem 
solver" salesperson* 
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A well trained^ experienaed ank^^^^^^^^ 

ment sales manager can advise 
the farme:^ on the appropriate 
equipment I needed to p^oduoe large 
quantities of agricultural crops 
at the least cost. 




Highly . skilled welders are needed 
to repair agricultural machinery 




Parming and related agricultwral 
activities depend upon trained;, ^ 
skilled mechanics who qan' repair 
and "keep those machines running 
in tip-- top; condition" , ^Phis 
agriqultural equipment mechanic 
has the ability to repair an 
eight row corn harvester* 



Many skilled mechanics reeeived 
their initial training in Voc ^ 
Ag» classee in small engine repair* 
The increasing popularity of chalhv;; 
saws riBnpwmobi lea arid^ bikes 
call for many well trained 
mechahiGS. 
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Commercial flower shops and flower 
Rovers are dependent upon the 
skilled hands "'and technical 
know-how of persons who are able 
to propagate froni cuttings* Basic 
horticulture is taught in Voc. Ag. 
courses/ but critical knowledge 
to propagate flowers comes with 
experience to the florist. 




— Commerical green houses supply — 
the great demand for flowers for 

. all occasions and florists must 
anticipate seasonal demands .for 
certain varieties* 





Exper-^ advice on growing shrubs ^ 
flowers and potted plants is 
available from owners of shops 
like this one. 




We admire the green ^ well kept 
golf courses which provide so 
many recreational opportunities. 
The reputation of such courses 
and their playability are the 
total responsibility of golf " 
course superintendents /who manage 
working personnel and keep their 
courses in tip^top condition. 
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Often the reputation of golf 
courses . . . and golfer scores 
are dependeht upon the quality 
of the grass. A turf specialist 
has primary responEibility for 
the quality of the grass* 
Completion of a four year course 
and a degree would qualify any 
turf sptcialist to work at the 
nation's golf courses. 
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Prof fessionally trained Game- Wardens- 
guard our hunting and fishing 
aotivities. They are ithe necessary 
guards to protect our natural/ 
heritage of field and stream and 
to watch for occasional infractions 
of state game laws. G^e Wardens 
protect our state's environment 
by conserving it natural resource^ 
and providing outdoor opportunities 
for local citizens and visitors. 





Conservationists^ such as this 
Fire Warden^ are: our watch dogs 
for conditions which may set fire 
to our wonderful forests . Thte 
department for which he works has 
responsibility for land use 
planning and iftanagement / air 
pollution control, solid waste 
dispos^^l, water shed protection # 
ajid municipal waste water 
treatment 



Chemical plant personnel produce # 
under very careful controls/ the 
dry and liquid chemicals to help 
us grow more and better food 
products, wherever anything grows # 
a hungry' horde of insects and many 
diseases wait to attack* 
Entomology deals with the control - 
of insecti% ^ 
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Cutting pulpwood is necessary for 
supplying raw matexials for our 
nation * s many papermni-e-iK^^^^^^ 
these logs safely requires ^^''^^^^^^^^^^^ ~ 
ope^r^tiori by ,3k±l^ 
operators p 






The unloading of pulpwood logs is 
mechanically perforhad by an 
operator whose delicate touch on 
the controls is transferred into 
huge steel fingers. 




The problems of waste wate.r 
disposal, and treatment have been 
with society since civilization 
began* Waste water treatment 
laboratory technicians guard our 
health and insure the proper use 
of human and industrial wastes 
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Our nation is cleaning up our / 
environinent and paying special 
attention to achieving and maintain- 
ing clean air* It has become a 
day-to-^day battle against smoke, 
dirt, and industrial fumes that 
could endanger our very lives* 




An air pollution speelaliat/ atop 
his environmental teat laboratbry, 
takes samples of the air to 
measure the amount of -dirt 
circulating in the air^ and 
performs chemical testing for 
industrial fumes* Dangerous./ 
levels of polluted air could be 
cause for issuing an Air Alert. 
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Meat from modern procepsing plants 
arrives at the supermarket for 
preparation by the butcher in clean 
and cooled rooms* It must be 
portioned^ wrapped, weighed # 
priced and arranged in the; covmter 
for customers . ^ 



Trays of packaged meat ate kept 
at controlled temperatures until 



ready for sale in display cases* 
Performing the responsibilities 
of meat preparation calls for 
intelligenoe, care and a total 
concern for such food products, 
and the store's austomars* 



Wherever there are lakes and 
stteams , people who fish require/ 
fresh and lively bait/* A trained 
bait shop specialist |Can provide 
that bait , • * ^ 
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And expert advice for oceaeional 
•OT* ceguiar fdshecman-% - BuclV: bait.- — 
store salasparsons must be aware 
of local fishing conditions/ state 
laws, and know their sporting 
equiproent from A to 




Te^'cHihg^TOeatibW 
and serving as an advisor to an 
FPA chapter can be an exciting 
career and an opportunity for 
self "fulfillment. There is a 
national and international 
shortage of teachers of Vw^ational 
agriculture* 



A soil conservationist is concerned/ 
with many aspects of our environ- / 
ment. His technical education 
came from a college program^ but 
his started with an ihterest in 
agriculture in high school. 




One' day he may be out in the field 
surveying land/ the next day he may 
be in a meeting with city officials # 



ERIC 



24 




As long as people fish or hunt^ 

they-^will want their trophies 

mounted on display for reflection 
on how the prized one was captured. 
Taxidermists practice ^heir art - • : 
in recreating the anirtial to look • 
as nearly lifelike as possible. 




^^^^ ^^^^^7£^^ 



To^moun t -a^duck7--in--f tigh t~^^ 
takes skill, artistic ability i and 
a thorough understanding of bird 
flight. The final result will 
almost fly . . # 
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The Cooperative Extension Service 
maintains offices throughout the 
United States. , The County 
Extension Agent has a varied role 
to play in the conununity, hot 
only working with farmers but 
helping peopie..:with their lawns ^ 
landscaping and "gardens . The 
Extension Agent must hkve a broad 
agricultural backgroimd. 





The Extension Specialist brings his 
speciality to an area of local need 
in a community 

In Summary s • ^ 

About one in four .gainfully employed 
persons in the United States today 
works in some phase of ^ the ^ ; y 
agricultural industry sych aei ' 




Agricultural Production 




Supplies ancS Sajfvlcss f or 
Agricultural Production 




Processing and Marketing 
Agricultural Products 





Ornamental Horticulture 

There are many jobs and positions 
for you to consider f in many 
exciting types of agricultural 
or agribusiness work^ whether you 
enter such bccupations directly 
from school/ or complete a two ^ ' 
or four year college course* 
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Muskegon Area Intermediate 

School ; District " ^ - - 

Hugh NTyler/ Superintendent 
Harold S, Pieher, Director . 
Eddie A* Moore, Ph. D.^ Project 

Coordinator 
D. Douglas Schneider^ Curriculuun 

Specialist . 





This Filmstrip was Produoed 
Pursuant To a Contract With the 
U.S* Office of Education/ 
Department of Health/ Education 
and Welfare Project No. V0218VZ 



A Study of Job Demands and' 
Curriculiun Development in 
Agricultural Training Related 
to the Muskegon County Wastewater 
Management System 
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Cronenwett Associates 

Technical Assistance 

Dale Gibson "\ 
Michael Garpenter 



34 



27 




The following instruotq/rs of 
Vocational Agriauiture servad 
as consul tanta I 

Philip Carter 
: Keith Griffin 
Walter Wsber 



I know of no pursuit in which mora 
real and important aervioe can be 
rtandered to any country than by 
improving ^'ita agriculture * ^ . 
George Washington 




THE END 
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"THE MUSKEGON cbuMTY WASTEWATER 
MANAGEIffiNT SYSTEM - A SYSTEM 
DESIGNED TO TREAT DOMESTIC AND 
INDUSTRIAL WASTE NOW AND FOR 
THE PUTURfi" 



/ 



/ 
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isK^gdh County 
Wastewater ManagCTiant 
System 



A System 
De sighed t o~ Tf eat^~^'^^ 
Domestic and' Industriaal 
Wastf 
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NOW FOR THE FUTURE 




^^ars^ ago, before the arrival of ^ 
inhumerable factories and many new 
residents, Muskegon Ijake, known 
world-wide as the Port, of Muskegon # 
was clean, - filled with fish and was 
a fine body of water in which to 
swim. 

Human and industrial wastes changed 
all that, until in 1969 when \ 
Muskegon County officials and 
environmentalists came to the 
realization that the area faced a' 
real and growing tragefdy unless 
they could solve the problem of ^ 
rivers, waters and bays being 
poisoned by accumulating partially 
treated wastes. i 



Consulting with the University of 
Chicago's Center for Urban Studies, 
Muskegon County officials accepted 
a new ^concept in waste disposal • . 
the idea was to relocate all wastes 
to^ useful place in the environ- 
ment where their effect would be 
for total good* 




The Greater Muskegon Area was 
awakening to the fact 'that small 
streams were being clogged with 
^ la^ t^ g r owth~~due^to nu tx±einreB"^f r om 
many kinds of wastes. ^ 
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Water areas, formerly used for 
recreatibn and fishing , were fast 
beooming dirty/ shalloWf smelly 
bodies of ppllution. 




It was not uncommon to find 
ohCTiical wastes fouling water so 
badly as to make themj look 
dangerous to touch, I 




In oapsule formi County officials, 
with the aid of their concerned 
legislators requested funds to r 
purchase some 11,000 acres^ of land 
east of Muskegon and 300/ acres 
north of Muskegon to begin a ^ 
historic and successful operation 
where wastes and industrial 
pollutants could be used on the 
land as a valuable resource. 
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The post of constructing the 
system^^a^ $42 million dollars. 
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Funding came from the Federal 
Government the -State of Michigan 
and the People of * Hulkegdn County/ 
in the percentages shown here. 



\ 





,The cost included two independent 
bub'-aystems * Shown here is a view : 
of the Whitshall-^Montague area 
system. This filmstrip will, 
diaouss the Muskegon-Mona Lake area 
oysteni in detail. 




The human and industrial wastes from 
some 13 area muhicipalititea : and 5 
major industries would be disposed 
on this site^ safely with a planned ■ 
purpose. 




This new Water Pollution Control 
Project would eventually become they 
Muskegon County Wastewater Manage- 
ment System No. 1/the largB^jt-C, . 
apray irrigation waatewater land' 
treatment system in /the worlds and 
at. ±h<a_same-^ time become Michigan Vs :::j:i 
largeot farm,' 
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This f ilms^rip is,, about th& ■: 
Management System No. 1. . 



Manunoth bulldozers rip scrub 
growth and second generation treia 
from the earthy to crekta some , / 
6^:000 acres of tillable land, to; 
be laid out in 54 huge cirqles/ / 



Giant earthmoviers begin their task 
of exeajvating and spraadlng soil 
in a levelling process* 
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At the eastern end of the City of 
Muskegon at a point most aonvenient 
for the i collecting of humart and . 
industrial wast^^ ^ aonstruction was 
started on -a pumping station which 
would moye liquid wastes to the 
wastewater, site* 
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Through these huge reinforced " 
jMncxe ta^f^pfes^ maaauring , 66 . 
inches in diameter = 





Digging in the | earth and sand to 
bury the sewer pipe proved no 
great problem* 




Digging. an underwater trench and , 
laying pipe did provide a challehge 
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At the wastewater eite, bulldozers 
Were, creating huge basins or. lagooni 
which, could store th# waste producti 
from Muskegon County residents and 
county industry. * ^ 
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lASOOM DYKE 
CCNSTRUCriON 

IIOO^millidK gslidtti 
Mai itorcga Cflpodty 

has 0 SSO^m 



Two major lagobns ^ware built f eaoh 
850 aepas in sizajF to b© filled to 
a depl^of nine feet r Each lagoon 
would then hold 5, 100 million 
gallons of sewage iiguid* 



4 h.i-:~-. 




By 15^73^ the two major lagoons, and 
four adjacent smaller treatment 
ponds , ' Were ready for their firs t 
use/ The lagp6|is were soil cedent 
ilned arid treated with an asphalt \ 
cpating to reduce cOTaent oorrosiQn 
alri^ erosion* 




Here> the first set of six mixing 
units in each small ligooni will 
keep the solids from settling 
out I . 




Twelve of thi^e mechanical surface . \ 
aerators will help to reduce the, 
organic pollutants in the effluent. 
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imt us now aKamine aeveral 



Agrie^ltural Oaau^ations 
In /A Wastawa^ter "^Land 
/Treatment System 



Farm Manager 
p;ield Supervisor 
^ Irrigator 



1 



Gram Drier Operator r 
Wastewater Trektmant Operator 
AgriGultural : E^ui^men^ Mechanic 
Wastewate^r| . Treatment ^ 
; Laboratory Technician 
Farm Equipment pperator 



Wiat are the duties o£ pebple work- 
ing in these agricultural 
oqcupations in a wastewater liind 
treatment system? j 




^A^wastewater treatment operator 
works at' this collecting and pumping 
station* The liquid waste is piped 
eleven miles to the first small . . 
iagoon known as an aerator,.— ^ ^ ■ 




An aeratofTn^ic t iqn pr oducea V 
violent turbulerice>^''tnixi^ air and 
its oxygen intq the liquid mlKture 
to begin breakdown of organic 
pollutants, : / 
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Some^ or all o£ the mixing units and 
aaF^ars»oaH 7b© ^utiiizeiS r ^dependent 
upon the quantity of sewage being 
pimpea from Muskegon. Ef fluent from 
these treatment cells then flows into 
tha^etorage lagoons where solids 
settle out and the liquid remaining '7 
is stored for^irrigatidn, ^ One ■ . 

advantage of the storage basins ia 
that they settle put the solids. 



Here we see the storage lagoons, 




The arrangement of the treatment 
cells and the storage lagoons can 
be seen here, .Wastewater treatment 
operators perform the necessary ^ • 
tasks to operate this system. 




F 




A drainage ditch around the lagoons 
is an added control to prevent 
eBcape of seepage* Stored effluent 
is chlorinated before it isjisent .y^.^;^ 
on its way for spr^y irrigitiori, * 
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by two massive pumping stations Whla 
^ daily " , ^ ^ " . . i\ • ' ' ' 




These gigantia 250 H^P . ^pumpi^send J 
^iorinated ^ater throughra/' riet^ort^^ 
©f pipelir^ea to the itrigation 7 
znaohinea * The underground piptfs 
range f torn eight to 36 inahea^ in -7!^:^ 
diameter .and havte a total length of 
byar 2 5 miles7 This T!b wher a^tKe^^^^ 
Irrigator vbecomes importaittr"" 




mm 
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^ IRRIGATIOH 

, 54 Irrigation circbs 

1300 faat in diamitir 

' ■' " - ■ ■ ■ ■ 

p/" dlstributlQB 

^7 laSOgaliMS 

\ per minirtt 



Liquid nitrogen can be; added. by a 
Farm Irrigatpr to one or mora pmnpi^v 
dependent ..upon the particular nsedk:^ 
©f fCrn^^specif ia ar^a' being irrigated 
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The spray irrigation, system consists J 
of 54 irrigation circles whidh covers 
an area' up .to; 141 acres^ with a ^ 
dist]cibutiori capability of 1^350' 
gallons per minute in eabh circle. * 
The sysWm is "designated to spray 
3.8 inches of etfiuent per week over 5 
MIX eight month^pplication period^ -.1^ 
based upon crop nutrient requirements' 
and a permissable rate of application^ 
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These irrigation circres become / 
^iiving f ULtgiiS^witb the pprayed 
effluent* Organic matter is 
decomposed by bacteria. Nutrients 
are takeri up by plants -or are held 
by the soil * Suspended matter -.and 
color are removed'as^ the ^ater^^ 
percoXatcis through ^the ground, and ij 
heavy metalB are absorbed by organia 
matter and /clay particles. , Viruses 
which may be present are held long 
enough to be decomposed. 




Spraying of treated effluent is 
carried on during the entire 
farmxng operations peripd. /'The 
period off rotation can be varied 
from one to five days. 




Total farming operations arm 
located in this complex of; admin^ 
istrative headquarters and equipment 
storage areas and iB overseen by an 
Assistant Farm Manager, / 







As with many farm lands ^ the guality 
qI^ the soil ^ la not aj^waya eonaiitant.; 
Several types of soii may be saea^lh. 
this aerial viaw of one aircle. 



Poor Boii conditions can b#st be 
illustrated when corn begins to 
emerge, , 





. ^4 '^M* Jy 
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A Soils or 
controlled s 



Specialist takes a 
e of soil. 



^if(i-...% ..... I J • 



It IS carefully, bagged for study 
and analy^ii iii a special soil 
laboratory* / — 
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The results will determine thm Best; 
^mtepB nmcj^BBary to improve soil i ■ 
'""guaXity. He wiir also teat for lead 
cadmium^ qhromje I pine and other heav 
metal; deposits and analyse thm 
amount of build-up of such metals 
' 'ovier-the-years'w-'-----: • ........:.==..==...^..........^i,. = 






A library of test samples offer, 
controlled determinations of any 
possible build-^up pj metals* In 
three years of site: operations / 
Quch aGaumulation of nretals has 
been negligible* 




A\ laboratory , scientist conduots ' 
growing tests wiyi controlled 
qualities of effluent to pre- 
determine possible growing hazards < 
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It is spring and time to plant thel 
main crop - cdrn. It' is time for 
^the Farm Equipment Operator^ to 
finish ground preparatloriV ^ 
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Planting activitier are at their ^ 
peak,^ Th^, .farm iguipineht operator 
drives the latest equipment which 
plants eight rbws of corn at a time 
/and adds a pre^determined amount of 
liquid herbicide to control' weed ; / 
Tgrowth-l;;:V^-f.v .....^ ■.. — 



M^or adjuatments or repairs may ^e 
made by a^^vj^gll- trained field : 
Supervisorl^^^; Returning equipment to 
farm ; hea^uafctars for minor repaii^s^ 
would fea wasting precious planting 
time. \ »^ , 




After planting^ an irrigation rig;, 
is ready to spra^j water with ^ . 
nutrients under low pressure down- 
ward to reduce wind blowing the - 
water ^away. After percolating 
through t h^ sbil^ water will - be^^ 
drawn^dff by a complex network of 
drainage ^ assuring that the soil 
will not become waterlogged or_^. - 
unfit for cultivation and growing. 
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Nature ^ sun and controlled irriga- 
tion soon brings a lush growth of 
new corn , which g when har ve s ted ^ 
will be used for animal or 
poultry feje^n ' , _ 




Thm spray rlga vary froiru 700 to 
^1,450 faet^ia lanfth^» Each of : i 

many wheels supporting ;the rig^ 
Xmoved by electric ; motors Frckvir ian 
has been made to CQntrol the riga b;^ 
short wave radio sig'nals from 
centraLT heafdquarters . = . 



Wiatewater that his helped prpduee 
this corrt, aft^r percdlation 
through the /soil/ will meet and ' 
exceed all atandards of the U * S . .: 
Public ^ Health Service for drinking 
water gua] 



The patter^ of irrigated circles 
now take on a new look. Even now, " 
it promises to-'be a good corn crop, 
made possible by^ utiliEing human andj 
indue trial wastes * ' The employees 
working_in-^thi s -sys tern -.ca n be -pr oud 
that the corn looks so good.' 



drainage ditch 60 feet wide, 23 
eet deep and ten miles long, 
eurrounds the entire growing area. 
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The ditch provides drainage, for the 
. h%s^lng. , f il teifr- and^Lt ^is; , aiapp len^n ted; 
by 35 wells I 70 mil^^ of ' pe^f o^^ted ■ 
underground d^inage tilef 19 miies 
of mai^ / drain'^'pipes and two pumping 
Stations ■ ^ . 




The collection from the drainage 
system, which has been constantly 
monitored^ reaches an outfall, and 




, . , is discharged ae drinkable 
water into the area'^s normal _ 
watercourses/ either to Mosquito 
Creek or Black Creek* 





Ftp'm the wells surrounding the 
wastewater management project ,3 _ 
Wastewater Laboratory Teohnician 
takes daily samples from many sets 
of varying depth:'wells to critE-- 
cally monitor thef p^rtQ^, Plastic 
tubes are inserted into each 
wellpipe/ and • • • 
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.-after ten minutes drawTdoWn, . r 
iiwplesusreitafeen^in, stsri 
foy laboratory analysis^^l^thsr^^^ 
sanipleB from 302 obBervati^nTwells 
around tha perimeter of the 
irrigation site are gathered to . -^^ 
evaluate grouniawater purity^afc » 
different depths* 




A Wastewater Laboratory Techhroian 
makes preliminary examinatipri ois; 
the water samples for color, then^ 
tests for conductivity, pH and 





second Laboratory Technician 
runs a controlled test for Chemiida!!^^ 
Oxygen Demand. 




Of particular concern is the amount 
of bacteria which might be present 
in a water^SMipie , This well- i 
trained laboratory technician is • 
dedicated to guarding the quality' 
of all water being returned to the 
area^for recr^tion or hiraari use. 
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Definitive, tests, ar^^ out to 

dftermine the amount o£ heavy metala 
that might "have been puinpad into any; 
;ohe storag.a lagoon, special' treat-'^^ 
ments can be carried out to 
preeipita^e unusual ambunts of ^- _ . 
metal, or neutralise unusual 'chCTii--^ 
cal compounds;' ; ^ ^ ^ ■ 



The Wastewater Laboratory Technician 
also /performs quality tests for = s/; 
area industry to insure that they ,5 
are meeting- State rof Michigan - 
discharge levels , ; ' ^ 
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A Wastewater Laboratory Technician" / 
meetS/istate and national government 
requirements by keeping' meticulous ', 
records on a day^to*^day bsis- With 
thm w at er q uali t y under obser vation'-,* 
let us look back on^theifaym 
operation for the end results « a 
crop of corn. - , / 



Harvest time has arrived. Daily 
reports and instructions go by ' 
short 'wave radio to the Assistant 
Farm Manager who. . , 
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. , . must be in the field to direct 
the fast moving corn harvesting 
operation* He will also be 
responsible for combining the wheat . 
and other grain crops grown at the 
circle intersections* 




A farm equipment operator drives an 
eight row corn combine to another 
section of a field, . . 



and begins a thorough job of 
combining eight rows of corn at a 
time. Leaves and cob shreds drop 
put the back to later mulch the 
soil , 



0 ■ 




When the combine's pornbin is full, 
it unloads mechanically into 
multiple portable bins. , , 
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or into waiting trucks* Harvesting 
goes Oil night and day^ while 
weather permits • = 




The shelled corn is transported to 
the Wasterwater Systiem ' s owi> grain 
drying and storage facilties where 
the grain drier takes over. 




One of the grain drier operator's 
tasks is to take corn samples for 
the testing of moi s ture content * 




v i 1 




Corn drops into a conveyor which 
hoists it high into the air^ and 
by chutes / conveys it to an 
automatic, corn drier wh^h brings 
the^ corn to the required moisture 
content. 
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The Grain Drier Operator wastes not 
a kernel of this precious farni 
coimnodity . 




Corn from the drier is stored in 
circular bins^ ,or transported for 
immediate delivery to customers. 
This truck hauls a thirty ton 
load of ^ corn to a turkey farm 
whose Thanksgiving birds consume 
15-^20^000 bushels per week ^ It 
is an impbr/tant duty of the Farm 
Manager to determine when and 
where to sell the corn crop. 




Pertinenet records are kept o£ 
every aspect of the Wastewater 
Management \ System* Income 
generated by farming operations 
will bring to Muskegon Gounty 
income~to reduce the cost of 
treating wastewater to one of the 
least operating cost systems in 
the country. 
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Management decisions are determined 
within this headquarters building. 
It ^Iso houses one of the two^^ 
laboratories I 'and other support r ^ 
facilities J i f^; 
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The guiding hand for this tremendoua 
.loastswatii .management^yetem^is . put 
in the hands of a Project Chie^* 
His daily mee-y.ng_wijth_y^ 
istrativi staff keeps ^pace with--tha-= 
control of a system that uses human 
and Industrial .wastes , by controll-- 
ing and utilising their potential 
for plant growth^ and at the same 
time, returning filtered water of 
drinkable quality to enhanoe 
Muskegon County is--l*kes- and" streams-^ 
— now the cleanest they have been 
in a decade. 




Proper credit/ however, must be 
given to the multitude of skilled 
workers , whether engaged in the 
state *s largest farming operation^ 




or those Involved with maintaining 
critical control via laboratory^ 
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procedures/ or operating the 
mechanics of the Wastewater's 
Management's living filter^ 
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.these dedicated individuals 

knowledge and skills in an agri- 
cultural oriented activity that la 
setting an example of. true 
envlfpninental control now being 
considered in many other areas of 
out nation and in the world. 



J. 




Muskegon Area Intermediate 
Sehool District 
Hugh H. Tyler, Superintendent 
Harold S* Fisher^ Director 
Eddie A, Moore, Ph. D,, 
Project ;Coordinator 
Dk Douglas Schneider , 
Curariculuni Specialist 



This Films trip wae Produced Pursuant 
To A Cohtract with the U*S. Office " 
of Education, Department of Health, 
Education and Welfare Project 
No. V0218VZ 
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A Study of Job Demands and 
Curriculum Developiyient in Agricul^ •■ 
tural Training Related to^ the ^ 
Muskegon County Wastewater 
Management System ^ ^ 



59 



52 





THE END 
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APPENDIX A 

A LIST OP INDIVIDUALS WHO PROVIDED ASSISTANCE 
IN DEVELOPING THE TWO FILMSTRIPS "AND 
CASSETTE TAPES 
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Mr. Morse Brown 



Mr, Michael Carpenter 



Mr, Philip Carter 



Mr, Wilson R. Cronenwett 



Dr, Yervant Ara Demirjian 



Mr, Harold Ferris 



Mr, Dale E. Gibson 



Mr. Keith Griffin 



Mr, Casey Groenveld 



Mr, Walter Weber 



District Conservationist 

U,S* Soil Conservation Service 

Muskegon / Michigan 

Graphic Specialist, 
Muskegon Area Intermediate 
School District - , 
Muskegon ^ Michigan 

Instructor of Vocational 
Agriculture 
Shelby, Michigan . 

President 

Cronenwett Associates 
Holton^ Michigan 

Director of the 
Muskegon County Wastewater 
Management System 
Muskegon, Michigan 

Director of the Muskegon 
County Agricultural 
Extension Service 
Muskegon I Michigan 

"^Instructional Services 
Director 
^--^M^mkmgon Area Intermediate 
School- District 
Muskegon , Michigan 

Instructor of Vocational 
Agriculture 
Montague , Michlgani 

Communications Consultant 
Communicatioa;.^4 Training 
Services % " I 
Muskegon, Michigan 

Instructor of Vocational 
Agriculture ' / 
Ravenna, Michigan ^ . 



